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DESCRIPTION 
VEHICLE POWER UNIT 

5 TECHNICAL FIELD 

The present invention relates to a power unit for a vehicle that 
electrically brakes the vehicle. 

BACKGROUND ART 
10 In recent years, development of hybrid vehicles and electric 

vehicles has rapidly been advancing. With this development, instead 
of the conventional mechanical braking, electrical braking has rapidly 
been developed. 

When a battery is used as a power source for electrically 
15 controlling a vehicle, an auxiliary power source, especially one using 
electric double layer capacitors, is usually incorporated other than the 
battery against an accidents in which the battery cannot supply power. 

In an auxiliary power source using electric double layer 
capacitors, a plurality of capacitors are connected in series because the 
20 withstand voltage of the capacitor is relatively low. When the 
capacitors connected in series are charged, the voltage of each 
capacitor is controlled separately so that dispersion in the 
characteristics of the capacitors does not concentrate voltage only on a 
specific capacitor and the voltage of each capacitor does not exceed the 
25 withstand voltage. 

For example, in Japanese Patent Unexamined Publication No. 
2001-292507, the voltages of a plurality of capacitors connected in 
series are controlled separately. However, separately controlling the 
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voltages of respective capacitors poses a problem of a larger scale of a 
circuit. 

SUMMARY OF THE INVENTION 

5 To address the above conventional problem, in the present 

invention, pre-selected capacitors each having similar characteristics 
are connected in series, and only controlling the voltage applied to the 
entire series connection allows respective capacitors to be used at a 
voltage not exceeding withstand voltage. 

10 To achieve the above objective, a vehicle power unit of the 

present invention includes- a battery as a power source of a vehicle; an 
auxiliary power source that has a capacitor unit including a plurality 
of capacitors and is used in abnormal conditions of the battery; a 
charge controller for charging the auxiliary power source from the 

15 battery; a voltage monitor for monitoring the voltage of the capacitor 
unit during charging; and an electronic controller for braking the 
vehicle by supplying power from the battery according to the 
information from a brake pedal and/or the information on the running 
state of the vehicle. Said voltage monitor monitors if the voltage of 

20 the capacitor unit is not exceeding a predetermined voltage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing a structure of a vehicle power unit 
in accordance with an exemplary embodiment of the present invention. 
25 Fig. 2 is a circuit diagram of the vehicle power unit in 

accordance with the exemplary embodiment. 

Fig. 3 is a circuit diagram of a capacitor unit in accordance with 
the exemplary embodiment. 
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Fig. 4 shows a circuit for selecting capacitor cells in accordance 
with the exemplary embodiment. 

REFERENCE MARKS IN THE DRAWINGS 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

An exemplary embodiment of the present invention is described 
hereinafter with reference to the accompanying drawings.- Fig. 1 is a 
diagram showing a structure of a vehicle power unit in accordance 

20 with the exemplary embodiment of the present invention. Battery 1 
supplies a power of 12V to a vehicle. As an auxiliary power source of 
battery 1, power source backup unit 2 is provided. Electronic 
controller 3 outputs information for controlling braking of the vehicle. 
Battery 1 and power source backup unit 2 supply power to electronic 

25 controller 3. Brake pedal 4 transmits the information for controlling 
braking of the vehicle to electronic controller 3. According to the 
information from brake pedal 4 and/or the information on the running 
state of the vehicle, electronic controller 3 controls brakes 5 for 
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braking tires 6. 

Fig. 2 is a circuit diagram of the vehicle power unit. Battery 1 
is coupled to IG (ignition generator) terminal 9 of power source backup 
unit 2, via ignition switch 8 for starting or stopping the operation of 
5 the vehicle, and is connected to +BC terminal 10 for supplying power 
to power source backup unit 2. Battery 1 is also connected to power 
supply terminal 20 of electronic controller 3. 

In power source backup unit 2, a signal from electronic 
controller 3 is fed into communication input terminal 11. From 
10 communication output terminal 12, a signal is supplied to electronic 
controller 3. When an abnormality occurs in battery 1, electric 
charges accumulated in power source backup unit 2 are supplied from 
OUT terminal 13 to electronic controller 3. 

Capacitor unit 15 is an auxiliary power source for supplying 
15 power to brakes 5 via electronic controller 3, in abnormal conditions of 
battery 1. Capacitor unit 15 is formed of a plurality of electric double 
layer capacitors capable of being rapidly charged/discharged, for 
example. Charging circuit 16 charges capacitor unit 15. 
Discharging circuit 17 discharges capacitor unit 15. Charging circuit 
20 16 and discharging circuit 17 are controlled according to the 
instructions from microcomputer 14. 

Backup detector 18 detects the voltage of battery 1. When 
voltage abnormality is detected, power supplier 19 operates to supply 
the electric charges in capacitor unit 15 to electronic controller 3 via 
25 OUT terminal 13. 

Now, the operation of a vehicle power unit is described. When 
ignition switch 8 is turned on to start the operation of a vehicle, 
battery 1 supplies a voltage of 12V to power source backup unit 2 and 
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electronic controller 3. Electronic controller 3 transmits a charging 
permission signal for permitting to charge capacitor unit 15 to power 
source backup unit 2, via communication input terminal 11. 
Microcomputer 14 receives the charging permission signal and 
5 transmits it to charging circuit 16. Once charging is permitted, 
electric charges to be supplied to electronic controller 3 in abnormal 
conditions of battery 1 are charged in capacitor unit 15 from battery 1, 
via +BC terminal 10 and charging circuit 16. 

Meanwhile, a sensor (not shown) provided in backup detector 18 

10 detects the output voltage of battery 1 and outputs it to OUT terminal 
13. When the output voltage of battery 1 is at least a reference value 
(9.5V), microcomputer 14 confirms that battery 1 and power source 
backup unit 2 are in normal conditions, and battery 1 continues to 
supply power to electronic controller 3. 

15 When brake pedal 4 is operated, the information is supplied 

from brake pedal 4 to electronic controller 3. Responsive to the input 
information, electronic controller 3 outputs information for controlling 
a braking of the vehicle to brakes 5. Responsive to this information, 
brakes 5 brake tires 6. 

20 When ignition switch 8 is turned off to stop the operation of a 

vehicle, microcomputer 14 transmits a signal for instructing to 
discharge the electric charges accumulated in capacitor unit 15 to 
discharging circuit 17. Responsive to this signal, discharging circuit 
17 discharges the electric charges accumulated in capacitor unit 15. 

25 Next, the operation of the vehicle power unit in abnormal 

conditions of battery 1 is described. When the output voltage of 
battery 1 is lower than a reference value (9.5V), backup detector 18 
detects that battery 1 is in abnormal conditions. 
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Responsive to this information on detection of abnormality, 
power supplier 19, which is turned off in normal conditions of battery 
1, is turned on. Thus, the electric charges can be discharged from 
capacitor unit 15 to OUT terminal 13. At the same time, power 
5 supply from battery 1 stops. Backup detector 18 transmits a signal 
for instructing to discharge the electric charges accumulated in 
capacitor unit 15 to microcomputer 14. By this instruction, electric 
charges accumulated in capacitor unit 15 are supplied to OUT 
terminal 13 and then to electronic controller 3 via power supplier 19. 

10 Microcomputer 14 transmits a signal for informing the 

abnormality of battery 1 to electronic controller 3, via communication 
output terminal 12. Electronic controller 3 displays the abnormal of 
battery 1 inside of the vehicle, and instructs the driver to stop the 
vehicle immediately. Because the electric charges accumulated in 

15 capacitor unit 15 are supplied to electronic controller 3, the driver can 
operate brakes 5 using brake pedal 4. Thus, the vehicle can stop 
safely. 

Now, charging a capacitor unit is described. Fig. 3 is a circuit 
diagram of capacitor unit 15. As shown in Fig. 3, a plurality of 
20 capacitors are connected in series to form a series stage, and a 
plurality of said series stages are connected in parallel to form a 
capacitor unit. Each of the capacitors is referred to as a capacitor cell 
hereinafter. 

As an example, a description is provided of charging a capacitor 
25 unit in which seven capacitor cells each having a withstand voltage of 
2.1V are connected in series. Suppose that the necessary minimum 
charging voltage is 12.8V, which is the same as that of a battery used 
in the ordinary vehicle. If the capacitor cells have no dispersion in 
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the characteristics thereof, the withstand voltage of the capacitor unit 
is 2.1V x 7 = 14.7V. Thus, microcomputer 14, i.e. a voltage monitor, 
may monitor if the voltage of the capacitor unit is not exceeding 14.7 V 
during charging. However, actual capacitor cells may have dispersion 
5 in the characteristics thereof. For this reason, when the capacitor 
unit is charged to 14.7V, any one of the capacitor cells will be charged 
to a withstand voltage of 2.1V or higher. 

Then, the voltage to be monitored during charging is obtained 
under the following conditions, when the aged deterioration of the 
10 voltages of capacitor cells is ±2% and the initial dispersion in the 
capacitor cells is ±3%. 

(1) The full withstand voltage of 2.1V is applied to one capacitor 
cell having a dispersion of +5%. 

(2) The remaining six capacitor cells have a dispersion of -5%. 
15 Under these conditions, voltage V0 to be monitored is obtained 

by Equation 1, when the withstand voltage of each capacitor cell is VI, 
the initial dispersion in the capacitor cells is Fdeg, the aged 
deterioration of the capacitor cells is Adeg, and number of the 
capacitor cells connected in series is T. 
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Equation 1 

1 - (Fdeg + Adeg) 
V 0 = V 1 + X VI X (T - 1 ) 

1 + (Fdeg + Adeg) 

Now, VI = 2.1, Fdeg = 0.03, Adeg = 0.02, and T = 7. These 
values are substituted in Equation 1 to obtain V0 = 13.5V. 

In other words, microcomputer 14 may monitor if the voltage of 
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the capacitor unit during charging is not exceeding 13.5 V. In this 
state, the capacitor unit can be charged without a voltage lager than 
2.1 V applied to any one of the capacitor cells. When the voltage of 
the capacitor unit exceeds 13.5V, microcomputer 14 stops charging and 
5 displays abnormality of capacitor cells. 

Now, how to select initial dispersion in capacitor cells is 
described. Fig. 4 shows a circuit for selecting capacitor cells in 
accordance with the exemplary embodiment. To ensure that the 
initial dispersion in the capacitor cells is within ±3%, the capacitor 

10 cells are selected in the following manner. 

When seven capacitor cells connected in series are charged, the 
case where any one of the capacitor cells exceeds the withstand 
voltage thereof at the minimum charging voltage is a combination 
where only one capacitor cell having a dispersion of +3% is 2.1V and 

15 the other six capacitor cells have a dispersion of -3%. In this case, 
the voltage applied to the capacitor cells having a dispersion of -3% is 
2.1 x 0.97 + 1.03 = 1.978V, and the voltage applied to the seven 
capacitor cells connected in series is 2.1 + 1.978 x 6 = 13.966V. 

Therefore, when the seven capacitor cells connected in series is 

20 charged at a voltage of 13.966V and the voltage per capacitor cell 
ranges from 1.978 to 2.1V, it can be ensured that the initial dispersion 
in respective capacitor cells is within ±3%. 

When a capacitor unit is structured of capacitor cells selected in 
this manner, only controlling the voltage of capacitor unit 15 not to 

25 exceed 13.5 V can ensure that a voltage exceeding the withstand 
voltage is not applied to any capacitor cell, without monitoring the 
voltage applied to each capacitor separately. This can prevent 
deterioration of a capacitor life, using a small scale of a circuit. 
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INDUSTRIAL APPLICABILITY 

A vehicle power unit of the present invention can prevent 
deterioration of a capacitor life, using a small scale of a circuit. For 
5 this reason, the vehicle power unit can widely be used for electric 
vehicles, fuel cell powered vehicles, and hybrid vehicles, as a 
maintenance -free auxiliary power source instantaneously providing 
high output. 



